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(*7) Abstract: A particulate fibre composition containing at lea .1 one fir .unary fibre, v^ated h> an uwlur-lc dietar. \:n^ 
2 dietarv fibre with low solubility, seeing to prevent dissolution of the fibre .opposition m the oral cavity and during passage through 
^ the ocsophaims The fibre composition has one or several inserted additmnal lasers of at least one second dietary fibre between the at 
2 least ,ne first dietary fibre and the .oatin^f the insoluble JkMp. fib,. .her in fibre of low solubility. This fibre composition can be 
w pr,Hiu,vd and made t.r uuir- idual and .pecui purpo.-e-. ,nd tHl ,t;. n .„ , . ::<a:ch .is the different properties in relation :o solnhhiy 
Q and lennentabditv et the fibres are utih/ed tor the pr-du^^n ■ na.tila. .:: , -article,., ine dietary nbre supplement .an tv utI^ ' 
^ as pharmaceuticals and in food products where high fibre anient and .null -alone content is given high priority. Hirthermoic. the 
^ dietary fibre supplement can be applied tor replacement A pait ui die near .n .ugar coatings of generally known cereals. 



WO 00/74501 Al imillllllMUIII 



Before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid- 
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amendments. ning of each regular issue of the PCT Gazette. 
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Particulate fibre composition 

The invention relates to a particulate fibre composition of such 
type containing at least one first dietary fibre surrounded by an 
insoluble dietary fibre or a dietary fibre of low solubility 
serving to prevent dissolution of the fibre composition in the 
oral cavity as well as during passage through the oesophagus. 

In recent years, ready-made food has become an increasing part of 
the diet. As little as 50 years ago., the quantity of fibres in the 
diet was approximately 5 times higher than in today's Western 
World diets. This gradual change of food habits and the increased 

level of welfare, particularly in the Western World, has resulted 
m an increasing number of persons with diseases such as diabetes 
mellitus, gastrointestinal diseases, obesity, constipation, hiatal 
hernia, cardiovascular diseases, intestinal polyps, 

arteriosclerosis and color, cancer and rectal cancer as well as 
ordinary digestive trouble. 

So tar, it is a weil-knowr. fact that a diet containing sufficient 
quantities of fibres facilitates the support of normal healthy 
body functions, thus decreasing the number of gastrointestinal 
diseases considerably. 

" dUra - vegetable :::.ie; .-ire hiah -molecular polymers that form 

■■■ -^e^ .va i . sue:: as e.g. cellulose, 
f-on-c^Iiu.cs::, pest::;, jcc. Vegetable fibres are indigestible : 
digest slowly in human beings. Consequently, no calories or a verv 
small amount of calories are added to the food. Fibres are knewr. 
to oe a valuable contribution to the food, as they contain e.c. 
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intake of food with high fibre content offers the possibility of 
adjusting digestion and reducing calorie intake. 

Attempts to utilize this knowledge in various ways are made, e.g. 
by ingestion of unprocessed fibres directly via the food or as a 
dietary supplement, or ingestion of more or less processed fibres. 
Frequently, however, the taste of unprocessed fibres is very 
unpleasant. The mouthfeel becomes sticky when the fibres swell and 
consequently they are very difficult to swallow. Hence, 
unprocessed fibres are extremely difficult to ingest and their 
useful effect difficult to utilize. 

US Patent No. 4,619,831 discloses a composition of dietary fibres 
produced by coating an insoluble fibre with' an - easily soluble 
fibre. The insoluble fibre is chemically- and enzymacically 
purified to provide a concentration of insoluble dietary fibre. 
Subsequently, the concentrated fibre is encapsulated ■ in an easily 
soluble fibre. Easily soluble vegetable fibres are inclined to 
absorb liquid. They therefore dissolve at the first contact with 
liquid, e.g. water, and the insoluble vegetable fibres will 
quickly begin to swell. When e.g. the humidity of air is absorbed, 
the nutritional supplement will gradually become soft and spongy 
and may offer favourable conditions of growth for microbial 
activity, hence a poor durability of the dietary fibre 
comoe o 1 1 1 on ; :n ton cf that, the vegetable fibres expand quickly. 
Such d i sarivar. t ;i too make heaw demands on s torage raci i ities ana 

Another disadvantage is created when the composition cf dietary 
fibres is consumed toaether with food, in as much as the fibres 
begin to swell at the first contact with saliva in the oral 
----- --.-.-v - ; ~- ~^vn^o the fibres to crow to such a 
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Japanese patent application JP 6015163 discloses microcapsules or 
pearls comprising fibres or drugs released at controllable speed. 
To prevent decomposition of the microcapsules while standing in 
strong saline solutions, the capsules contain alginic acid fibres 
or an alginic acid salt. The microcapsules are furthermore 
characterized by. good physical stress properties. 



e 



Such microcapsules are produced by mixing a sodium alginat 
solution with another substance, e.g. a fibre. The compound is 
shaped into pearls and after a fall from a height of Sctm into a 
calcium chloride solution, it is subjected to subsequent drying. 

The . microcapsules comprise only two fibres. The capsules are 
produced in such a w.vy :r.a: the previous mixing of the fibres will 
not cause a complete j-:;-d:ng of the remaining substance by 
f lores of alginic a:;d :r alginic acid salt. Hence, it will be 
liberated gradually :: the surroundings as early as at the first 
contact witn a liquid. Furthermore, the design of the 
microcapsules is stress -prccf which make them extremely unpleasant 
to chew. 

Tne energy content of vegetable fibres is very low and utilization 
involves some difficulties. However, particularly water-soluble 
vegetacie :ihres are mcr^ or less fermentable, although such 
process mvc . ves c ens idor ■;: :;■ 1 e energy consumption . 

~ L on -l recently raceme Know:; within technical science that 

: lores are combined cf various components, the result or which is 
-na_ citrerent nbres have individual compositions which however 
oniy nave been identified m very few cases. As an example, the 
'■:rc>--v^ :i: y ^,,.__ Jr , / fibres ^ f e.c. ^rv t" ^-nH 
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manufacture of a number of various fibre compositions with unique 
positive effect on health as well as applications so far unknown. 

The object of the invention is to provide a particulate fibre 
composition of the kind mentioned in the opening paragraph, which 
is applicable for preventive treatment of diseases, for direct 
treatment of diseases, or for consumption as a beneficial dietary 
supplement without essential change of eating "habits . 

A second object of the invention is the making of a particulate 
fibre composition for adjustment of the retention time of food in 
one or several sections of the gastrointestinal tract. 

A third object of the invention is to provide a multilayer 
particulate fibre composition, each layer having its own unique 
effect: on or in a previously identified spot in the 
gastrointestinal trace . 

A fourth object of the invention is to provide a fibre composition 
rich in fibre and low m carbohydrate. 

A fifth object of the invention is to provide a method to produce 
such particulate fibre composition- 
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Production of compositions of fibre combinations with numerous 
therapeutic and/or healthful possibilities and effects is rendered 
possible by structuring the particulate fibre composition of 
layers of different fibres. 

The fibre composition is made up of several different fibres, thus 
according to the invention enabling the design of a particulate 
fibre composition, partly consisting of fibres whose properties 
allow the conveyance of one or several fibres to one or several 
prefixed spots in the gastrointestinal tract, partly consisting of 
fibres whose purpose is to act in such spots. 

By using the fact e.g. that various insoluble fibres or fibres 
with low solubility are more or less dissolved at various rates 
and at various pH values, it is possible to apply such fibres for 
encapsulation of other components such as easily soluble fibres 
that are fermented in colon, or fibres with low solubility that 
swell and fill the stomach for a prolonged period of time before 
passing on in the system. 

Other advantageous effects may be e.g. swelling to increase the 
sense of satiety, to release vitamins and to adjust transit time 
tnrough the gastrointestinal tract. In addition, there is by 
fermentation generated acetate supplying energy to the organism 
( corresponding t o appro;-;. 50 j jarbchydra te ) , butyrat e directly 
nourishing epithelial cello in ." : 1 i : ; . and propionate supposedlv 
refuting the content o: cholesterol m the bleed . 

In addition, one soluble fermentable fibres cnange the bowel flora 
in colon in such a way that the quantity of bifido bacteria is 
increased to the detriment of bacteria such as Clostridium, 
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The particulate fibre composition can advantageously comprise one 
or several inserted layers of fibres designed to gradually 
dissolve and/or be released and/or be fermented in the course of 
conveyance of the fibre composition through the gastrointestinal 
tract and its stay in the various sections such as the stomach, 
the jejunum, the duodenum, the ileum or the colon. 

A preferred embodiment of the invention may include at least one 
first dietary fibre in the fibre composition, accounting for 
between 65% and 98% of the total fibre content of the fibre 
composition, and this fibre can advantageously be selected as the 
fibre required to be conveyed to and utilized in the desired part 
of the gastrointestinal tract. •■ 

The outermost: layer zi fibre can advantageously be selected as a 
fibre which does ' not dissolve until at contact with the gastric 
juice. When the fibre composition is encapsulated' by such a layer 
of insoluble fibres or fibres of low solubility, the coating will 
form a protective barrier against absorption and penetration of 
humidity from the surroundings to the inner layers of fibre. 
Consequently, the durability and retention time of the packed 
fibre composition car. advantageously be increased, and the costs 
of expensive packing techniques and storage conditions be kept 
down . 

A i rne same tine, the advantage is obtained in that the fibre 

dissolved cn the desire'..: ape:. ir: trie stoma en. a r tna intestine. 
Consequently, it is far more pleasant to eat than e.g. unprocessed 
fibres of e.g. wheat bran c: psyllium. As previously mentioned, 
such are vera difficult to swallow and give an unpleasant, sticky 



outermost coating to tn- nore composition, e.g. oinaa^nma 
natural colouring agent to give the composition an attractive 
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of fibres, sweet to the taste, such as inulin or Raftilose. This 
makes appearance, taste and texture of the fibre composition 
attractive to e.g. children for eating on e.g. sour-milk products 
which children typically eat for breakfast. 

Inulin is not hydrolyzed by. enzymes in the gastrointestinal tract 
and therefore presents no metabolisable carbohydrate source. 
Consequently, it is excreted in a non-metabolised manner. 



.-hare the only sweetener of the fibre composition is a 
non-decomposable dietary fibre, the fibre composition is also an 
attractive dietary supplement for diabetes patients. 

Alternatively, an outer layer of the fibre composition may be 
either a glazing or a coating of a monosaccharide such as 
fructose, glucose or sucrose, adding a pleasantly sweet taste with 
a prompt taste sensation to the fibre composition and making it 
ever, easier to swallow. 

Additionally, the fibre composition may have one or several 
inserted layers or an outermost coating of a protein, such as 
casein containing all normal ammo acids as well as a beneficially 
larae number of the essential ammo acids. 



- e a : 



-^rarsblv select* 



oulc. cr.errv cum, crao^ pulp, modi fi ad starch. wheat bran . 
cellulose, acacia gum, alginate and fibres from pul? originating 
trcm other vegetables and fruits. However, this invention is not 
limited to such dietarv fiores in as much as ether types cf fibres 
: • • -.. . - •„ ; . — .-^.3 ~f -.hi;:; invention. 
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dietary fibre content of approximately 58 per cent, of this 
approximately 25 per cent is raw cellulose; the pulp from 
production of black-currant juice analysed a dietary fibre content 
of approximately 65 per cent, of this approximately 25 per cent is 
raw cellulose; and pulp from production of cherry juice analysed a 
dietary fibre content of approximately 60%, of this approximately 
23 per cent is raw cellulose. 

Such residual or side products from juice production are a low- 
priced raw material, containing minerals and vitamins and being 
particularly well suited for adjustment of the dietary fibre 
content of food. Frequently, such residual or side products are 
waste products which are removed either by .expensive disposing or 
by incineration. Consequently, such products are advantageously 
low-priced and useful ingredients of the fibre composition 
according to this invention. 

When the dietary fibres come from industest residual products, 
prior ultrasound processing may be advantageous, e.g. 15-40 kHz, 
partly to give raw material containing vegetable fibres, such as 
pulp and pulp fibres from vegetables and fruits, a larger surface, 
and partly to ensure that the natural germs on pulp and fibres are 
completely destroyed . 

The at leas:: one ether dietary fibre can advantageously be 
selected frcrr fibre grout: tors isting of pectin, guar aum, 

acac ouzo i antra n . L - ah::, P. a r 1 1 1 ose .. a Igin i.c acid, a i g mate , 

In a preferred embodiment the at least one first dietary nbre is 
encapsulated m a coatina of K-algmate or a coating of Ca~ 
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dissolve until exposure to a liquid with a low pH number, e.g. 
when exposed to the hydrochloric acid of the stomach. Such coating 
may also act as an inserted dietary fibre layer. 

Alternatively, the encapsulating coating or one or several of the 
inserted dietary fibre layers may be a combination of K-alginate, 
Ca-alginate or pectin. 

In addition, the fibre composition may include at least one 
_ — b> between 0.1 and 5 per cent of the total 
weight of the finished fibre composition. Such additive has been 
selected from the fibre group with non-oxidizing properties such 
as tomatoes and grapes, vitamins, colouring agents, flavouring 
agents or from the group of sweeteners with low caloric content, 
mainly from the group of mulin, neohesper idme and 
steviolglycosides. Steviolglycoside sweetens up to 300 times more 
per weight unit and neohesperidme up to 1500 times more per 
weight unit compared to sucrose which makes this group of 
sweeteners highly applicable to keep the dietary supplement low in 
caloric concern:. 

±n an alternative embodiment, an additive with ant i -oxidi sine 
properties may be added to the particulate fibre composition. 
Examples of such additives may be synthetic or natural vitamin- 
such as vitamin C or E. 



uurajji^ity or one finished product will oe further ensured bv 
n of anti-oxidants, or if an essential part of the fibre 
composition consists of fibres with ant i -oxidi z mg effect. 
-r_nermcre, this produces a good effect on the fibre composition 



adjustment of the relation between the fibre content of tht 
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filler, preferably from the group of guar gum, starch, 
maltodextrin or their breakdown products and/or derivations. In 
addition, such filler makes for the unification of fibres. 

Lucrative applications of this fibre composition may be addition 
to or coating of com products, bread, health bars and similar 
products in as much as addition of the composition will not affect 
the normal characteristics of the end product. 

In addition, the invention relates to a method for producing a 
particulate fibre composition as described above. 

The method may include one or several of the following .steps: 

- solution/ suspension of the at least one first dietary fibre in 
water , 

- filtration of the solution/ suspension of the at least one first 
dietary fibre through a filter with a fixed mesh size preferably 
not exceeding 0.2 mm, 

- evaporation of fibres to dryness, 

trituration of evaporized fibre paste to a particulate fibre 
sucstar.ee with a particle size preferably not exceeding C . 2 mm, 

- coating of the particulate fibre substance with one or several 
layers of a second dietary fibre , and 

crying or the resultant particulate fibre composition at 
approximately 6 " "C . 

such :ibres may produce an undesired mi or ob 10 leg i 
such cases, the mot hoc may advantageously include 
where the fiores are ultrasound processed 
sufficiently long to inactivate microbiological 
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and production time it may be appropriate to apply a CaCl 2 solution 
with a relatively high concentration, e.g. 5% (5 grams/100 ml). 

In an especially preferred embodiment, the method can also include 
the step of adding sweetener exclusively or together with one or 
several additives to the nutritional supplement. 

When the at least one first dietary fibre and one or several 
inserted layers of fibre are sprayed and/or coated with a fibre, 
e.g. an alginate which is insoluble until contact with liquid with 
a low pH, or pectin which has low solubility at neutral pH, the 
gelating, coating and stabilising properties of the fibre will 
cause the fibre to surround the remaining fibres forming a 
coating, entirely covering the remaining fibre layers. 

Furthermore, the invention relates to the application of the fibre 
composition m food processing, e.g. cereals, cakes, snacks, 
health bars, healthy candy, drinks as well as health food products 
in general. Depending on the applied fibres, the energy of such 
food will be lew, as will the optional content of natural or added 
vitamins, minerals and/or ant i -oxidants . The intake of such food 
products can contribute positively to e.g. adjustment of the 
cholesterol m the blood stream, adjustment of the uptake of 
■? 3 1 c l urn , increase c r t h e numbe r s f c:: i do bacteria in colon as 

The fibre composition, may form tart or such rood products by way 
of coating or :n the form of added granulates or powders in as 
much as swelling of the fibre composition is prevented when added 
to a liquid- containing medium with neutral pH value. 
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Fig. 3 shows comparative test results for extent of stomach 
emptying in terms of the time for ingestion of the particulate 
fibre composition, presented in test 4 according to the invention, 
compared to the unprocessed fibres and a blank experiment, 

Fig, 4 shows the same, but for test 5, 

Fig. 5 shows the same, but for test 6, 



Fig. 6 shows schematically a comparison of the test results for 
extent of stomach emptying in terms of the time for blank 
experiments in tests 4, 5 and 6, 



Fig. 7 shows schematically a comparison cf the test results for 
extent cf stomach emptying in terms of the time for unprocessed 
fibres in tests 4, 5 and 6, and 



Fig. S shows schematically a comparison of the test results for 
extent of stomach emptying in terms of the time with fibres 
produced in accordance with the invention in tests 4, 5 and 6. 

A particle 1 of the particulate fibre composition according to the 

appears schematically from Fig. 1. The particle 
xamole the first dietary fibre 2 of psyllium, a 
tar\- ; muiin wit:: 1 :w sclubilit" ^ntir?!-- 

rimarv iietarv fibre 1, and an inserted layer 1 



present invent! on 
includes in this 




A particle 1 of 
present invent i^ 
die tar'/ fibre 



^articulate fibre composition according to the 
ippears schematically from Fig. 2. The first 
s i s i s c f whe a t bran, the i n s o 1 ub 1 e layer is a 
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In the following examples, the coating unit is a rotary mill, type 
Mansfield Ltd. UK. 

U C expiratory test was carried out by ingestion of 150mg 13 Omarked 
sodium acetate together with the apportioned quantity of dietary 
fibres or blind test. The U C content of the expiratory air was 
measured every third minute for two hours and every fifteenth 
minute for four hours . 

Alternative embodiments of this invention have been produced and 
tested iii the following tests. 
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EXAMPLES 
Test 1: 

Production of a partial a t-.g fi h ^ composition according to the 
invention with one fi r *r denary fihre and two additional fibre 
layers . 

Transfer of 50 grams psyllium to coater and heating to 60°C. 
Crosslinking of fibres by spraying with 10ml of a 1% CaCl 2 solution 
for a 60-second period. Drying of fibres by conveyance in coater 
at 60°C for 5 minutes. Spraying of the dried crosslinked psyllium 
fibres with 5ml 5% pectin solution for 10 minutes. Subsequent 
drying of the fibre composition by conveyance in coater for 
additionally 5 minutes at 60°C. Final spraying of the pectin-coated 
psyllium fibres with 10ml 10% inulin, and drying of the fibre 
composition by conveyance in coater for 5 minutes at 60°C. 

This fibre composition has a long retention time in the stomach 
and contains 50 grans of psyllium, 0.1 gram of CaCl 2 , 0.25 grams of 
pectin and 1 gram of inulin, giving an end produce with a 
composition of the substance by percentage as follows: 97.37% 
psyllium, C.19% CaCi : . 0.49% pectin and 1.95% mulm, based on the 
final weicht of the finished product. 



Test 2 : 
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composition. The fibre composition contains 50 grams of psyllium, 
0.1 gram of CaCl,, 0.5 grams of pectin and 2 grams of inulin. The 
composition by percentage of the final product is 95.06% psyllium, 
0.19% CaCl : , 0.95% pectin and 3.80% inulin, based on the final 
weight of the finished product. 



Test 3: 

Production of a particulate fibre composition according to the 
invention with one first dietary fibre and two additional fibre 
layers . 

Transfer of 100 grams of psyllium .to coatsr and heating to . 6,Q°C . 
Crosslinking of fibres by spraying with 10ml of a 1% CaCl : solution 
for a 50-second period. Drying of fibres by conveyance in coa:er 
at 60°C for 5 minutes. Spraying of the dried crosslinked psyllium 
fibres with 25ml 5% pectin solution for 3 minutes. Subsequent 
drying of the fibre composition by conveyance in coater for 
additionally 5 minutes at 60°C. Final spraying of the pectin-coated 
psyllium fibres with 50ml 10% Raftilose, and drying of the fibre 
composition by conveyance in coater for 5 minutes at c0°C. 

The oraanoieotic experience of the testees was that this fibre 
^OHTOSit^r w^ r^r." ~ ^ - > - :^ wa^- r\ea?^n^ ro ^ on sume 

3 3 well as cave i 1. out sense of san e r y . It contains 10t grams on 
psyllium, o.i on.,:-: . : JaCl : , 1.25 ;r.siv 1 lestih and - . 0 grams o: 
Raftilose, giving an end product witn a composition or. the 
substance by percentage as follows: 94.03* psyllium, 0 . 09t CaCl., 
1.13 c 5 pectin and 4. 7 to Raftilose, based on the final weight of the 
finished product . 
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Test 4 : 

Production of a particulate fibre composition according to the 
invention with one first dietary fibre of citrus oulp and two 
additional fibre layers. 

Transfer of 500 grams of citrus pulp to 100ml water and 
ultrasound-processing for a 15-minute period. Filtration of the 
fibre composition and autoclave treatment at 112°C for 10 minutes 
and drying overnight. Microbiological control in the form of 
cultivation on nutrient substrate showed no occurrence of germs . 
Transfer of 250 grams of citrus pulp to coater and heating to 60°C. 
Crosslinking of fibres by spraying with 25ml of a 1% CaCl, solution 
for a 120-second period. Drying of fibres by conveyance in coater 
at 50°C for 5 minutes. Spraying of the dried crosslinked citrus 
pulp with 50ml 5% pectin solution for 3 minutes. Subsequent drying 
of the fibre composition by conveyance in coater for additionally 
5 minutes at 6G°C. Final spraying of the pectin-coated citrus pulp 
with 50mi 10% Raftilose, and drying of the fibre composition by 
additional conveyance in coater for 5 minutes at 60°C. 

grams of psyllium, 0.2 5 grams 
grams of Raftilose, giving an 
ne substance by percentage as 
.Cl o . o "~i \ oectm and I . 9 4 
of the finished product. 

:he ability of the particulate fibre composition to 
absoroticn, 5 grams of unprocessed fibres and c 
particulate fibre composition according to the 
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WO 00/74501 



18 



PCT/DK00/00307 



In addition, this fibre composition was applied for the stomach 
emptying test, shown in Fig. 3. A testee was given 15 grams of 
water and 15 grams of unprocessed citrus pulp respectively as well 
as 15 grams of the fibre composition according to the invention 
for comparison. The rate of stomach emptying was determined by 
means of 13 C expiration test and the content of glucose in the 
blood was monitored. 

The test shows that coating of citrus pulp with a pectin layer 
results in an increase of the half life period for stomach 
emptying (T/2) by approximately 60%. This fibre composition is 
rich in vitamins and well suited for prolongation of the sense of 
satiety. Furthermore-, - it will contribute to a reduction of the 
content of cholesterol and triglyceride in the -blood. 
Consequently, it is particularly suitable for reduction of the 
risk of aruerioscle: c :;; development of arteriosclerotic heart 
disease and cerebral h.^rvrrhace. 



Te3t 5: 

Production of a particulate fibre composition according to the 
invention with one firr" dietary fibre of apple pulp and two 
additional fibre layers. 



Conducted as Test 4, however with apple pulp in stead of citrus 



ibis t :.bre composition a is applied tor the stoma en emptying test, 
shown m rig. 4. A testee was given 3 0 grams of water and 3 0 grams 
of unprocessed apple pulp respectively and for comparison 30 grams 
of the fibre composition according to the invention. The rate of 
■ >ma~~ ^-r^onc woo ce^rmmed bv means of 1j C expiration test and 



e v e a i s 



pulp single-handedly reduces the rate of stomach emptying, and 
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reduction in the half life period for stomach emptying (T72) by 
approximately 33%. Consequently, this fibre composition is 
suitable for treatment of persons with problems of too long 
passage time through the gastrointestinal tract as well as persons 
suffering from obstipation. Apple pulp is rich in C vitamins. In 
addition, it is easily fermentable and thus has a positive effect 
in colon due to stimulation of the generation of bifido bacteria. 



Test 6: 

Production of a particulate fibre composition according to the 
invention with one first dietary fibre and two additional fibre 

layers . 



Conducted as Test 4, however with wheat bran in stead of citrus 
pulp . 

This fibre composition was applied for the stomach emptying test, 
shown in Fig. 5. A testee was given 30 grams of water and 30 grams 
of unprocessed wheat bran respectively, and for comparison 3 0 
gratis of the fibre composition according to the invention. The 
rate of stomach emptying was determined by means of "C expiration 
test and the content of glucose m the blood was monitored. 




Test 7: 
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compound over 1000 grains of oat bran and evaporation and grinding 
to particles of less than 0.02inm. Transfer to heated coater 
(rotary mill) . Crosslinking of fibres by spraying with 50ml of a 
5% CaCl. solution for a 60-second period. Drying of fibres by 
conveyance in coater at 60°C for 5 minutes. Spraying of the dried 
crosslinked fibre composition with 100ml 3% pectin solution for 10 
minutes. Subsequent drying of the fibre composition by conveyance 
in coater for additionally 5 minutes at 60°C. Spraying of the 
pectin-coated fibres with 100ml 5% alginate solution which is 
insoluble at neutral pH value, and drying of the fibre composition 
by conveyance in coater for 5 minutes at 60°C. Final coating of the 
fibre composition with 20 grams , of inulin in a 10% solution and 
drying of the fibre composition by conveyance in coater at 60°C for 
5 minutes . 

This fibre composition contains 1000 grams of psyllium, 1000 grams 
of oat bran, 2.5 grams of CaCl : , 3.0 grams of pectin, 5.0 grams of 
alginate and 20 grams of inulin, giving an end product with a 
composition of the substance by percentage as follows: 49.25% 
psyllium, 49.25% oat bran, 0.12% CaCl : , 0.15% pectin, 0.25% 
alginate and 0.98% inulin, based on the final weight of the 
f in i shed product . 

The final product is sweet to the taste, is partially soluble m 
t r. e s t o it a c h a r; d c r: n t r i b u t e s to pre v e n 1 1 o n c: t n e rate o: s t o m a c n 

m color:, and ingestion o f the iibre compos 1 1 ion results i.n 
reduced insulin resconse. 



Test 8 



i nro ~ orr.no s ition according to the 



Production of fibre composition as m .est / , no T . 
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This fibre composition has a higher energy content of easily 
metabolisable monosaccharide . and the outer sweet-tasting layer is 
pleasant to the taste promptly. 

Test 9 ; 

Portion o* » «imnle ™*™ composition according to the 
inv^nHon wit* on. first ^ o^rv fibre and one additional fibre 
layer. 

Transfer of 100 grams of psyllium to coater and heating to 60=C. 
Crosslxnking of fibres by spraying wxth 10ml of a 1% CaCl : solution 
for a 60-second period . ' Drying of fxbres by conveyance xn coater 
at 60°C for 5 minutes. Sprayxng cf the dried crosslinked psyllium 
fxbres wxth 25ml 5% pectxn solutxon for 3 minutes. Subsequent 
drying of the fibre composition by conveyance in coater ror 
additionally 5 minutes a: 60°C. 

This fibre composition contains 100 grams of psyllium., C.l gram of 
CaCl. and 1.25 grams of pectin. giving an end product wxtn a 
composition ' of the substance by percentage as follows: 98 . o7% 
psvliium. C.10% CaCl, and 1.23% pectin, based on the final weignt 
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Patent claims 

1. A particulate fibre composition of the kind that comprises at 
least one first dietary fibre, coated by an insoluble dietary 
fibre or a dietary fibre with low solubility serving to prevent 
dissolution of the fibre composition in the oral cavity and 
during passage through the oesophagus, characterised by the 
insertion of one or several layers of at least one second 
dietary fibre between the at least one first dietary fibre and 
the coating of the insoluble dietary fibre/dietary fibre of low 
solubility. 

2 . A particulate fibre composition according to claim 1, 
characterised by the first primary dietary fibre accounting for 
between 65 and 98% of the weight of the finished fibre 
compos i t l on . 

3. A particulate fibre composition according to claim 1 or 2, 
characterised by at least one fibre of the particulate fibre 
composition having a therapeutic effect. 

4. A particulate fibre composition according to claim I , 2 or 3 , 
characterised by the at least one first dietary fibre being a 
soluble, easily fermentable fibre. 

A : i::: fibre corneas i t ion accordir.a to any of claims 1 

1, characterised by tr.c selection o: tno at least sne :irs' 
dietarv fibro from the group ot psyllium, citrus puip, nop*, a 
pulp, grace puip, modified starch, wheat bran, oat bran., 
cellulose, aum arable, alginate and pulp fibres from vegetables 
and f rui t s . 



e r i s e a 



Raftilose, aigmic aci-. 



alginate, preferably K 
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7. A particulate fibre composition according to any of claims 1 - 
6, characterised by the inclusion of additionally at least one 
additive to the fibre composition, selected from the group of 
fibres with anti-oxidizing properties, vitai^s^^colouring 
agents, flavouring agents or from the group of sweeteners with 
low calorie value, preferably from the group of inulin, 
neohesperidine and steviolglycosides . ^ m 

8. A particulate fibre composition according to claim 8, 
characterised by the at least one additive being a layer of 
monosaccharides, oligosaccharides or proteins. 

9. A particulate fibre composition according to claim 7 or 3, 
characterised by the at least one additive being added in a 
quantity of between 0.1% to 5% of the weight of the finished 
fibre compos 1 1 ion . 

10. A method for producing a particulate fibre composition of 
the kind that comprises at least one first dietary fibre 
surrounded by a coating cf an insoluble dietary fibre or a 
dietary fibre with low solubility, serving to prevent 
dissolution of the fibre composition m tne oral cavity ana 
curma oassaae throuah oesoohacun, characterised by the method 
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11. A method according to cla im 10/ clicira.cterisGd. by the inclusion 
of an initial step, namely ultrasound processing of the 
dietary fibres for a sufficient period to inactivate 
microbiological activity . 

12. A method according to claim 10 or 11, characterised by the 
additional inclusion of a step for treatment of the evaporated 
fibres with a CaCl 2 solution. 

13. A method according to claim 10, 11 or 12, characterised by the 

additional inclusion of a step for adding of at least one 

sweetener exclusively or together with one or several 

addi tives .... ' * 

14. Application of a particulate fibre composition according to 
any of claims 1-5, characterised by the application of the 
fibre composition for coating of cereals or for coating of 
food products produced of or containing cereals. 

15. Application of a particulate fibre composition according to 
any of claims 1 - 8, characterised by the application of such 
quantity of the fibre composition, applied for coating of 
cereals or for coating of food products produced or or 
containing cereals , vhoich will give the finished product e 
fibre content aoove 3 01 and especially above 4 no or the weignt 



claims 1 - 5, characterised ny tne application 
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3 rrnrd^nq to any of claims 1 - 
18 . a particulate fibre conation a cord ^ as co ^ osition 

8 characterxsed oy cue 

„• ^ *- «f rate of stomach emptying, 
for adjustment of race ol 

f » articulate fibre composition according to 
19 " 7 liCat ;° n ° 8 f ; or P I production of a P— ca! for 
claxms 1 -8 resistance , lipaemia, obstipation, 

treatment of xnsulxn aastrointe stinal tract, 

overweight or infection xn the gastrox 

, . • of a particulate fibre composition according to 
2 0. .PPlxc^on of a Part ^ ^ & pha _ ceiltical for 

\\ J°L of calcium by the gastrointestxnal tract 
adjustment of uptake o time of food . 

or for aa]ustment or trie 
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